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854 TECHNOECONOMIC ASSESSMENT OF MARINE FISH PRODUCTION, MARKETING
AND CAPACITY UTILIZATION OF PROCESSING PLANTS IN GUJARAT

M. Devaraj, R. Sathiadhas and R. Reghu

- Central Marine Fisheries Research Institute, Cochin - 682 014. India

Introduction

Among the major maritime states of India,
Gujarat has the longest coastline (1,600 km) and
the largest continental shelf area (1,65,00
sq.km). The current annual catch of marine fish
in this state is 6,45,261 tonnes (1994-'95), lan-
ded in about 221 coastal fish landing centres by
21,018 fishing units, manned by about 0.75 lakh
fishermen. The present study was undertaken
with the following cobjectives. '

— To review the marine fish production in the
sate vis-a-vis the potential yield.

- To assess the economic performance of traw-
lers and motorised gillmetters.

~ To analyse the distribution pattern of marine
fish'in the internal markets and the performance
of marine fishery exports.

~ To evaluate the capacity utilisation of proces-
sing plants.

— To suggest policy measures for improvements
in the production and marketing of marine fish.

Data base

The data pertaining to fishing craft and gear,
fish landings and processing plants were collec-

ted from the various publications of the Central
Marine Fisheries Research Institute, Cochin and
the statistical reports of the Government of Guja-
rat while the details of export of marine products
were collected from the records of the Marine Pro-
ducts Export Development Authority, Cochin -16
The data on Initial investment, operational costs
and earnings of motorised gillnetters and mecha-
nised trawlers were collected from selected
fishing units operating at Veraval and Mangrol
during 1993-'94. Appropriate economic and sta-
tistical tools were employed in the analysis and
interpretation of the data.

Fishing fleet

The number of fishing units has been increa-
sing steadily over the last decade from about
12,300 during 1984-'85 to about 21,000 during
1994-'95 (Table 1). During 1984-'85, 63 % of the
fleet was of traditional nonmechanised units
which declined to about 40 % during 1994-'95
but the mechanised fleet increased substantially
from 4,557 units during 1984-'85 to 12,648
units during 1994-'95. Among the mechanised
units, the trawlers, gillnetters and FRP boats
increased in number considerably by the addi-
tion of 3, 599, 2,243 and 2,319 units respective-
ly, over the last ten years.

TABLE . Categorywise fishing fleet in Gujarat {1984-'85 to 1994-'95). Source :Gujarat State Fisherles Statistics 1994-'95

Year Mechanised Other Total Tatal Total
~ boats mech. nonmech.
Trawlers Gitl FRP OBM boats boats
netters boats boats

1984-'85 1,035 867 - 1,566 289 4,857 7,749 12,306
1985-'86 1919 956 - 1,673 310 4,858 8.018 12,876
1986-'87 2,062 1,050 - 1.854 347 5.313 8,498 13,811
1987-'88 2,230 1,124 226 1,776 359 5715 8,965 14,680
1988-'89 2.522 1,756 492 1,806 427 7.003 8,966 19,969
1989-90 2.712 1,770 859 1,822 486 7.649 8,735 16,384
1990-'91 2,814 1,946 1,044 1,838 498 8.140 B.677 16,817
1991-'92 3.055 2,211 1.386 1,862 510 9,024 B,825 17,849
1992-'93 3.456 2.315 1,618 1957 524 9,870 B8.745 18,615
1993-"94 3941 3,058 2,161 1.813 530 11,503 8,323 19,826
1994-'95 4,634 3,110 2.545 1,814 545 12,648 8.370 21,018




Percapita fishing area

The area avaflable per active fisherman and
fishing boat in the inshore and offshore fishing
grounds declined drastically over the years from
1961 to 1980 due to the steady increase in the
number of active fishermen (Table 2). The area
available per fishing unit in the inshore region
TABLE 2. Area {tn ha} of inshore and offshore seas avallable

per active fisherman and fishing boat {mech. & non mech.}
during successive time periods from 1961 to 1990

Year Areg available per Area available per
fishing unit (ha) active fisherman (ha)
Inshore  Offshore  Inshore  Offshore
(0-50m) (50-200m) (0-50m) (50-200m)
depth depth depth depth
1961-'62 1,453 2,214 554 843
1976-'77 1,005 1,669 288 439
1980-'81 862 1.314 177 271
1950-'91 499 760 136 207

upto the depth of 50 m decreased from 1,453 ha
during 1961-'62 to 499 ha during 1990-'91. Simi-
larly, the fishing area per fishing unit in the off-
shore region between the 50 and 200 m depths
reduced from 2,214 to 760 ha during this period.
The area available per active fisherman declined
from 554 to 136 ha in the inshore region and 843
to 207 ha in the offshore region from 1960-'61 to
1990-'91.

Production trends

Marine fish production increased two fold
from about 3.1 lakh t during 1984-'85 to 6.5 lakh
t during 1994-'95 (Table 3). The annual catch
registered steady increase but there was a quan-
tum jump during 1988-'89. The annual growth
rate ranged from 1.76 % during 1993-'94 to 26.4
% during 1988-'89, when the landings increased
from 3.27 lakh t in the previous year to 4.14 lakh
t during 1988-'89, mainly because of the intro-
duction of FRP boats and the intensification of
mechanised fishing by adding more gilinetters
and trawlers.

The landing centre value of marine fish pro-
duction which was about Rs.133 crores during

TABLE 3. Marine fish production during 1985-'86 to 1994-'95
Source : Gujarat State Fisherles Statistics 1994-'95

Year Production Growth rate  Value in lakhs
{t) (36) (Rs.)
1985-'86 3.08,577 5.5 13,302.62
1986-'87 3.15,942 3.1 17,356.00
1887-'88 3.27.560 3.7 19,269.36
1988-'89 4,14,679 26.4 23,487.91
1989-'90 4,32,364 4.1 24,153.63
1990-'61 5,00,462 15.75 31.088.74
1991-92 5,30.017 5.91 42,590,356
1992-'93 6.09,103 14.93 56,579.32
1993-'94 6.19,836 1.76 59.650.41
1994-'95 6,45,261 4.10 75.988.48

1985-'86 increased to about Rs.760 crores
during 1994-'95 indicating a six fold increase in

revenue as against only a two fold increase in
fish production.

Veraval {s one of the three major fishing har-
bours in Gujarat, the other two being Mangrol
(40 km north of Veraval) and Porbandhar (120
km north of Veraval), all located in the Junagadh
district of the Saurashtra coast (Table 4). During

TABLE 4. Centrewise marine fish landings in Gujarat during
1994-'95, Source : Gujarat States Fisherfes Statistics
1994-'95

Name Catch . %
{tonnes)

Veraval 2,18.217 33.82
Porbander 92,157 14.82
Jafrabad 23,411 3.63
Jakhau 46,147 7.15
Okha 36.197 5.60
Mangrol 39,521 6.12
Rajpara 9,465 : 1.47
Nava Bander 27,506 4.26
Umarsadi 11,559 1,79
Rupen Dwark 14,134 2.19
Other centres 1.26,947 19.67
Gujarat 6,45.261 100.00

the period 1983-'88, the annual catch at Veraval
remained more or less stable ranging only narrow-
ly between 33,827 t {(1983) and 55,144 t (1984).
Thereafter, it increased steadily from 72,370 t
(1989) to the maximum of 2,18,217 t (1994-'95),
The Junagadh district of 256 km coastline (with
3 fishing harbours and 24 village landing
centres) accounted for 398,961 t (62 %} of marine
fish landings in 1994-'95 (Table 5}. Out of the



TABLE 5. Districturse marine fish landings {tonnes) tn Gufarat. Source : Gujarat State Fisheries Staitstics 1934-'95

District 198485 198586 1986-87 1987-83 1988-89 198990 1990-91 199192 1992-93 1993-94 199495
Valsad 14570 12831 11446 20556 15525 30072 35125 45050 50229 55550 58,760
Surat 625 858 1859 1009 1531 2057 4484 4399 6415 3996 7765
Baruch 1575 712 1427 1879 1912 2114 2111 2319 . 2428 3068 3397
Kheda 1586  1.280 994 843 2315 1516 988 774 881 976 1018
Bhavanagar 873 585 737 1208 1,240 2454 5904 4108 5101 1958 4693
Amreli 54917 33,887 22792 27,872 30,896 49564 49488 35019 78715 72040 33610
Junagadh 150915 194095 216871 203761 263,760 247215 3280840 38,0387 335100 358,629 396,96
Jamnagar 31521 25238 27.988 40232 44161 45354 54200 63452 66202 68887 58912
Rajkot 701 1674 504 463 2,825 2452 1845 2681 1088 1489 1318
Kutch 34295 35417 31314 29,743 46,896 49566 63378 61830 62974 63234 76.827
Total 2,90.708 3.06577 3.15.942 3.27.560 4.14.073 4.32.364 500462 530,017 609.108 6.10,836 6.45,261

Gujarat total of 645,261 t (1994-'95), the bulk of
the landings was at Veraval (218,217 t in
1994-'95) while the remaining was contributed
by Mangrol, Porbandhar and the other 24 village
landing centres, located in the district. The Amre-
1i district of 112 km coastline (a part of which is
sandwiched within the arch-like Junagadh
district) and the Jamnagar district of 396 km
coastline (immediately
district) landed 33,610 t (5.2 % of state total) and
58,912 t (9.1 % of state total) respectively in
1994-'95. Thus the districts constituting

the Saurashtra coast landed 491,483 t during
1994-'85, which formed 76 % of the state total of
645,261 t.

The estimated annual maximum sustainable
yield (also referred to as the potential yield} of
fish (including the crustaceans and the cephalo-
pods) from the Gujarat continental shelf {upto
the depth of 200 m from the shore line) of
165,000 sq. km is 567,000 t (385,000 t from the
inner shelf area of 65,000 sq. km upto 50 m
depth and 1,82,000 t from the outer shelf area of
99,000 sq. km between 50 m and 200 m depth).
As against this annual potential of 567,000 t, the
current yield of 6,45,261 t (1994-'95) suggests
absolutely no further scope for increasing the
annual catch any further,

The species composition of the catch from
1990-'91 to 1994-'95 is given in Table 6, More
than 70 % of the catch is accounted for by low

north of Junagadh

priced fishes like the small sciaenids {36 %), Bom-
bayduck {11 %), ribbonfishes (10%}, small sized
shrimps (6 %), small clupeids like Cotlia sp. (4 %)

~and various other items shown in the table. The

landings of other sciaenids increased from 1.8
lakh t during 1990-'91 to 2.4 lakh t during
1994-'95 while the Bombayduck peaked at 1.0
lakh t during 1992-93. Ribbonfish catch
increased gradually from 0.4 lakh t during
1990-'91 to 0.6 lakh t during 1994-'95 while the
small sized shrimps increased from 0.2 lakh t
during 1990-'91 to 0.4 lakh t during 1994-'95.

Pomfrets, sharks, clupeids, catfishes, seerfi-
shes, perches, medium and jumbo prawns,
cephalopods (squids and cuttle fishes} and other
miscellaneous fishes also increased steadily
during 1990-'91 to 1994-'95. Exportable items
like the prawns and the cuttlefishes showed mar-
ked increase in their landings during this period.
The forimer increased from 5,724 to 17,782 t and
the latter from 12,380 to 26,448 t. The pomfret
catch increased from 12,835 to 15,168 t, the cat-
fish from 0.12 to 0.24 lakh t, the seerfish catch
increased from 6.331 to 8,459 t and the perches
from 3,805 to 6,988 t during this period.
However, the jewfish (sciaenids) reduced from
13,010 to 10,178 t the hilsa from 2,075 t to
2,138 t, the leather jacket from 1,743 to 769 t,
the Indian salmon from 1,530 to 1,093 t and the
rock lobster from 875 to 578 t during this
period.



TABLE 8. Specieswise marine fish production {tonnes) in Guja-
rat Source : Gujarat State flsheries statistics 1994-'95

Name of fish 1980-'91 199192 199293 199394 199495
White pomfiet 10,694 9.053 6.925 8158 11615
Black pomfret 2.14] 3838 2.009 2,968 3.553
Bombay duck 72712 66380 104030 B40903 70800
Threadfin 2,328 2,444 2,590 4,369 3.170
Jewfish 13.010 9602 15130 18361 18,178
Hilsa 2,705 2.082 1,613 1,859 2,138
Clupids 1773 8.003 9628 16399 11,693
Coiliz 16648 18261 21,314 19274 23,788
Shark 9,580 15707 16,301 17645 153595
Mullet 4,008 2,905 3.823 3.229 4427
Caifish 12435 1746 17597 220022 24218
Eel 3.443 2331 3,928 3,592 3,278
Leather Jacket 1,743 2,006 1,162 1,485 769
Seerfish 6.331 7,225 6,143 1.899 8,459
Indlan salmon 1,530 1,250 1,703 1.561 1.093
Ribban fAish 40,906 38684 46,167 49362 61818
Silver bar 4,690 4913 4,760 4276 4,386
Perch 3.805 6.264 6,486 7.256 6,988
Small sclaenids 184,851 196500 210,173 221728 235,94
Shrimp 18.463 27560 31815 20483 38,063
Prawn (medium) 4.360 8759 10117 8576 15,794
Prawn {Jumbo) 1,364 1.648 3.056 2,246 1,988
Lobster 875 1.141 939 832 578
Crab 1,660 1.640 659 1229 1,697
Levia 1,808 91 553 670 1,529
Cuttle fish/squids 12,380 18078 21,536 20,142 26,448
mnmeom 53,198 55935 60553 681382 65382
Total 500,462 530017 609,103 619836 645261

Per capita production

The fishing fleet consists of 12,648 mechani-
sed units and 8,370 nonmechanised units, total-
ling to 21,018 units operated by about 75,000
active fishermen during 1994-'95. The annual

catch of 645,261 t for 1994-'95 indicates the ave-
rage catch to be 31 t per unit and 8,603 kg per
active fisherman. Assuming 200 actual fishing
days a year, the per capita production per active .
fisherman worked out to 43 kg per day during
1994-'95,

Economic performance of fishing units

The economic performance of small trawlers
and motorised gillnetters operating along the
Gujarat coast is furnished in Table 7. The initial

TABLE 7. Economic performance of motorised gillnetters and
mechanised trawlers in Gujarat (1993-'94)

Economic parameters Trawlers Gill

- netters
Average initial investment {Rs. in lakhs) 5.25 1.20
Annual catch (tonnes} 68.00 16,95
Value [Rs. in lakhs) 9.25 1.50
Operating cost [Rs. in lakhs) 6.85 1.15
Fixed cost (Rs. in lakhs) 1156 0.20
Total cost (Rs. in lakhs) 8.43 1.35
Net operating income (Rs. in lakhs) 2.40 0.35
Net income [Rs.in lakhs) 0.82 0.18
Rate of return (%6) 33.60 28.00
Payback period {in years) 3.62 4.10

Value realised per kg of fish (Rs. per kg)  13.60 8.85
Average total cost per kg of fish (Rs. per kg) 12.40 7.98

Average operating cost per kg of fish . 1179 6.78
{Rs. per kg)

investment on small trawlers (32 to 36 feet ove-
rall length) operating in the inshore waters
ranges from Rs. 3.5 to 8.0 lakhs, depending on
the year of purchase. Most of the trawlers opera-
ting in Veraval are old and their average initial
investment works out to Rs. 5.25 lakhs. The ave-
rage annual catch of a trawler during 1993-'94
was 68 t, worth Rs. 9.25 lakhs in gross earnings:
the annual operating cost which worked out to
Rs. 6.85 lakhs, was mainly on account of fuel
and labour charges, while depreciation and inte-
rest on initlal investment formed the annual
fixed cost of Rs. 1.15 lakhs; the net operating inco-
me was Rs. 2.4 lakhs and the net profit Rs. 0.82
lakhs; the payback period is 3.62 years and the
rate of return 33.6 %. Although the average
annual catch of trawlers has been declining over



the years, the operation has been viable due to
the overall increase in the price of the catches.

The initial investment on a motorised gillnet-
ter ranges from Rs. 1 to 3 lakhs, the average
being Rs. 1.2 lakhs ; the average annual catch
during 1993-'95 was 16.95 t, fetching a gross
Income of Rs. 1.50 lakh: the annual operating
cost Rs.1.15 lakhs, the major expense being fuel
and labour charges, the annual fixed cost compri-
sing depreciation and interest on the initial
investment was Rs. 0.20 lakh; the net operating
income was Rs. 0.35 lakh and the net profit Rs.

0.15 lakh; the payback period is 4.1 years and

the rate of return 28 9.

Marketing

Internal marketing : The major quantity of
marine fish produced is channelised into the
internal marketing system for domestic consump-
tion within the-country. 29.1 % of the catch is
distributed as fresh and 39.8 % in dried condi-
tion 29.4 % of the catch is converted into fish-
meal, 1.6 % is used as manure while 0.1 % is of
fins and maws. Fresh fish consumption has sub-
stantially increased from 18.5 % in 1992-'93 to
29.1 % in 1993-'94 (Table 8).

TABLE 8. Distribution pattern of fish in the intemal markets in

Guyjarat, Source : Gujarat State Fisherles Statistics
{1994¢-"95) :

Item 1992-'93 1994-'95
Quantity (96} Quantity (96
Fresh fish i8.5 29.1
Dried fish 39.9 39.8
Fishineal 41.5 294
Fish manure 0.1 1.8
Fins & maws - 0.1
Total 100.0 100.0

TABLE 8. Marine fish production and export from Gularat
during 1964-'85 to 1994-'95

Year Annuatl Export % of export
production {tonnes) in production
{tonnes}
1984-'85 2,90,708 6,204 2.1
1985-'86 3.06,577 7.983 2.6
1986-'87 3.15,942 8513 2.7
1887-'88 3.27.560 7.025 2.1
1988-'89 4,14,679 7.6819 1.9
1989-"90 4,33,264 8,815 2.0
1990-'91 5,000,462 22,155 4.4
1991-'92 5.30,017 30,547 5.8
199293 6,09.103 44,478 7.3
1953-'94 6.19,836 59,897 8.7 |
1894-"95 6,45,261 86,987 13.5

andar, Okha and Kandla (Table 10). Out of the
86,987 t of marine products exported during
1994-'35, 62.5 % was sent through the Porban-
dar port and the rest through the Kandla port.
The export through the Veraval port reduced

TABLE 10. Portwise export from Gujarat {tonnes) during 1984-85
to 1994-°95

Year Okha Veraval FPorbandar Kandla Total
1984-'85 - 2,170 4,034 - 6204
1985-86 321 1,385 2871 3,406 7983
1986-'87 645 1218 3586 3,06¢ 8513
1987-'88 - 497 2093 4436 7025
1988-'8% - 448 1,863 6508 7819
1989-'90 - 121 1210 7484 8815
1990-91 - - 1,180 10966 22,155
1991-92 - - 18,150 11,397 30,547
1992-93 826 308 26,084 17,260 44,478
199394 - - 32,428 27469 59897
1994-95 - - 54,406 32581 86,987

Export : Export of marine products has
increased steeply from 6,204 (2 % of the total
catch) during 1984-'85 to 86,987 (13.5 % of the
total catch) during 1994-'95. There has been a
quantum jump in the exports since 1990-'91 due
to the increase in the export of frozen fish (Table
9). The ports of exports include Veraval, Porb-

gradually from 2,170 t during 1984-'85 to 121 t
during 1989-'90 and after a gap of two years it
increased to 308 t In 1992-'93 but remained
stagnant at the level thereafter. Similarly, the
Okha port which was not functioning after
1987-'88 exported 826 t during 1892-'93 but stop-
ped exports again. Fresh or frozen fish constitute



the major item forming about 70 % of total mari-
ne product export, cephalopods {squids and cut-
tlefishes) form 20%, shrimps 9 % and lobster
tails and other items including live items 0.5 %
each (Table 11).

TABLE 11. Marine products export from Gujarat during

1994-'95
Ttem 'Quanuty Value (Rs} Value/
{tonnes) %  crores %  kg(Rs)
Frozen shrimp 7773 894 12212 2923 157.11
Fr. lobster tail 410 047 16.16 3.87 394.15
Fr. cuttle/fillet 7.614 875 4507 1099 59.19
Fr. squids 9990 11.48 46.14 11.04 4619
Fresh/Fr. fish 60741 6983 18646 4462 3070
Others 459 0.53 1.89 045 41.18
Total 86987 100.00 417.84 100.00 48.03
During 1994-'95 the maximum income

(44.62 %) was generated from the export of fish
items while the revenue from shrimp export for-
med only about 29.23 % and that from cuttlefish
22 %. The gross income from marine product
export increased from Rs. 37.46 crores during
1989-'90 to Rs. 417.84 crores during 1994-'95.

Capacity utilisation in processing plants

During 1994-'95, 86, 987 t of finished mari-
ne products comprising fishes, cephalopods
(squids and cuttlefishes), shrimps, lobsters and
other items including live varieties have been
exported from Gujarat.

The 33 freezing plants registered with the
Marine Products Export Development Authority,
Cochin as per their 1994-'95 records have a total
capacity of 1,221 t per day, at the average
capacity of 37 t per day per plant. The quantity of
86,987 t of marine producis processed and
exported during 1994-'95 from these plants
works out to 2,636 t per plant, indicating only
19.52 % capacity utilisation. At full capacity utili-
sation average annual product output should be
385 days x 37 t = 13, 505 t per plant. In other

words, the plants could be said to have worked

effectively at full capacity only for a period of 71
days out of 365 days.

If sufficient raw materials were available for
the normal functioning of the processing plants,
they could bring out about 4.5 lakh t of finished
products per year. The current marine fish pro-
duzction (1994-'95) of 6.5 lakh t including fishes,
crustaceans and cephalepods wouid not be able
to provide sufficlent raw materials to cater to the
needs of the processing plants already existing in
the state. Stiff competition among the freezing
plants would normally have led to the marketing
of raw materials from the nearby states as in
Kerala where raw materials are brought from the
nearby states like Karnataka, Tamil Nadu and
Andhra Pradesh. Nonavailability of raw materi-
als, which is the only reason for the 80% idle
capacity of the freezing plants in the state war-
rants serious consideration of the government to
concede to the demand of the industry to supply
them for export after value addition.

There are 3 fishmeal plants (of 18 t capacity
per day) and 44 fish pulvarisors (of 801 t
capacity per day) which also compete for the
limited raw material supplies. Under these cir-
cumstances addition of freezing plants, fishmeal
plants and pulvarisors should be discouraged,
otherwise the idling of freezing plants will exceed
the present 80 %; domestic supplies will suffer
severe setbacks, aggravating the problems of mal-
nutrition; employment situation in the internal
marketing system will be further disturbed and
the processing sector will suffer still worse
returns.

During 1992-'93 the fresh and frozen fish
accounted for 28,133 t (64.16 %) out of a total of
43,578 t of marine products exported. Since
1993 these fish items began to register phenome-
nal increase not only in Gujarat but also in all
the other maritime states (Table 12 & 13). The
current (1994-'95) penaeid prawn (shrimp) export



TABLE 12. Export_from Gujarat and its percentage in all India
export {quantity in tonnes and value in crores) Source :
Marine Products Export Development Authority

Year Gujarat All India

Percentage in
all India

Q. Value  Qty. Value Qty. Value
(Rs) {Rs) {Rs)

199293 43.578 1854 2,09.025 1,768.56 2087 10.48
1993-94 50,793 26946 243,960 250362 2450 10.77
1904-95 86,986 417.8¢ 3,07.337 357527 2830 11.69

TABLE 13. ltemwise export from Gujarat, Source : Marine Pro-
ducts Export Development Authority. (Quanitity in tonnes
and value in crores of rupees)

Year 1992 - '93 1993 - '94 1994 - '85
[tem
Q@ty. Value Qty. Valué Qty. Value
(Rs) (Rs) (Rs)
Frozen 4,808 55.64 5275 7892 7773 12212
shrimp

Fr. lobster 632 16.78 518 14.18 41¢ 16.16
tails

Fr, 3.195 1262 6100 3328 7614 4507
cuttle/fillet

Fr.squids 6714 2617 5066 2258 0990 46.14

Fresh/Fr. 28,133 7408 424988 119.34 60,74] 18646
Fish

Others 96 0.1% 356 1.36 459 .89
Total for 43,578 18540 59,793 269.46 86,987 417.84
Gujarat

Total for 200025 176856 243960 2503.62 3,07337 3575.27

alt India
% AllIndia  20.87

1048 24.50 1077 2830 1169

from Gujarat is 7,773 t, which is only 43.7 % of
the 17,782 t of the landings of medium and
jumbo prawns (Table 14). This component would
not increase further, as the bulk of the 38,063 t
of penaeid prawns landed is undersized owing to
the dismally small mesh (5 to 10 mm) in the
codend of the trawls operating for this fishery.
This situation will not improve unless the trawler
fishermen decide to keep the minimum mesh
size of condend at 30 to 35 mm, as required by
the law in their own interest and of the stocks.
Since there are many species stocks involved,

the trawlers land in each operation enormous
quantities of tiny shrimps, squid and various
demersal finfish species which are discarded at
sea or onshore. The country as well as the state
seem to be totally oblivious to the damage
already caused to the preclous stocks and the
danger it portends to the community, the traders
and the exporters.

In the case of the cephalopods (squids and
cuttlefishes) also the present (1994-'95) export of
17,604 t {7,614 t of cuttlefish fillets and 9,990 t
of squids}), which form 66.6 % of the current
ylelds of 26,448 t, is not likely to increase. The
butk of the catch {s of the undersized ones and
not worthy of export. Here also mesh size regula-
tion is very crucial in sustaining the exploited
stocks.

As the exports of shrimps, lobsters, squids
and cuttlefishes have already reached the stable
(plateau) level, the expected increase in the
export has to come essentially from the finfish
categories. The present export of fresh/frozen
fish is mainly in the form of bulk items
(scaled/headed/gutted/whole] depending on the
size and species. While there is scope for bulk
frozen fish export, value added products like IQF
fillets (piece or blocks) for the western market
merit consideration. The bulk of the frozen fish
exported includes ribbonfishes and croackers
(mainly Chinese markets) followed in small quan-
titles by lizardfishes, perches, carangids, seerfi-
shes and tunas. Since IQF items have emerged
as highly demanded products in the affluent
European, American and Japanese markets, it is
essential to progressively shift from bulk to IQF
products.

Therefore, the current (1994-'95) annual
catch from Gujarat has been listed specieswise
or groupwise under about 7 or 8 different size-
cum-morphological categories {Table 14) so that
the quantities of filletable items under each cate-
gory (indicated by F) would give an idea of the
potential raw material that could help in the
capacity utilisation of the existing processing
plants in Gujarat.



TABLE 14. Marine fish landings {tonnes} in Gujarat during

1994-'95 arranged in arbitrary product groups

Group "A" (Crustaceans)

1. Penaeid pravms 17,782
2 Nonpenaeid prawns 28,063
3. Lobsters 578
4 Crabs 1.697
5 Stomatopoeds 3.458
Total 61,578
Group "B” (Cephalopods)
1. Squids & cuitle fishes 26,448
Group "C" (Pomfreta)
1.  Black pomfret 3.553
2. Silver pomfret 11,615
3.  Chinese pomfret 549
Total 15,717
Group "D" (Seerfishes, tunas & billfishes)
| Seerfishes 8,959
2. Euthynnus affinis 1,185
3. Auxissp. 951
4. Thunnus tonggol 4,580
5. Other tunnies 3.071
6. BillAshes 356
Total 19,102
Group "E" (Perches, croakers etc.)
I Rockeod s (F) 1,759
2.  Snappers (F) 1,018
3. Pigface breams {F) 756
4.  Threadfin breams (F) 8,324
5.  Other perches (F) 5.817
6.  Goatfishes (F) 2,343
7.  Threadfins 3.170
8. Croakers 2,835,934
9.  Mullets 4,427
10. Big jawed jumper 2.403
Total 2,65,951

Group "F* (Carang!ds)
1. Horse mackerel (F) 1,776
2. Scads (F) 525
3.  Leather jackets {F) 2,185
4.  Other carangids (F) 3.067
Total 7.553
Group "G" (Fiatfishes)
1. Halibut" 1.284
2. Soles 277
Total 1,561
Group "H" (Ribbon fishes etc.)
1. Ribbon fishes 61.818
2. Halfbeaks & fullbeaks 18
3.  Lizardfish ' 2.279
Total 64,115
Group "T" (Clupelds)
1. Wolf herring (F) 4,386
2. Sardines 16
3. Indian mackerel 529
4. Hilsa shad (F) 2,138
8. Other shads (F) 515
6. Thryssa (F) 6,628
7. Anchovies 23,788
8.  Other clupelds 7.451
Total 45451
Group "J" (Eels, catfishes & barracudas)
1. Eels 3,278
2. Catfishes (F) 24,218
3. Barracudas (F) 804
Total 28,300




Group "E" Elasmobranchs

1. Sharks (F) 15,395
2. Rays{F 39014
3. Skates 205

Total 19.514

Group “L" (Others)

1.  Bombayduck 70,890
Silverbeilis 1.842
Miscellansous 17.239
Total 89,971

{F} : Filletable

Scope for open sea mariculture and brackish-
water aquaculture '

There is good potential for coastal land-
based shrimp culture and open sea mariculture
in Gujarat to help supplement the production for
exports. The CMFRI is popularising commercial
seafarming of pearl oyster, edible oyster, mus-
sels, seacmcumbers, lobster, seaweeds, prawns
and finfishes. Gujarat has a potential brackishwa-
ter area of 1.87 lakh ha for shrimp culture but
only a negligible area is currently utilised. There
is good scope for mariculture development after
the passage of the Aquaculture Bill in the Parlia-
ment. Composite culture of mudcrab in cages in
upgraded extensive farms growing prawns, milkfi-
shes, pearispot and mullets would be more
appropriate than monoculture of shrimps. A
recent survey conducted by the CMFRI in central
Kerala has revealed composite culture of mud-
crab with prawns and fishes to be very profitable.

Conclusions

Over the last one decade there has been a
two fold increase in marine fish production In
Gujarat State concurrent with the doubling of
the effective effort. During this period, the reve-
nue eamed by the flshermen at the landing
centre level increased remarkably by almost six

times. This indicates that the continuous
increase in price has induced the fishermen to
shift to mechanised and motorised fishing resul-
ting thereby in higher level of production. With
continuous Increase in price, effort is found to
increase in the absence of regulations, pushing
the production to beyond the level of the maxi-
mum sustainable yleld and then to the open
access equilibrium, where the total revenue beco-
mes equal to the total cost. The preseht annual
landings of 6.5 lakh t in Gujarat as against the
potential yield of 5.7 lakh t indicate that effort
should not be further increased.

Since the mechanised trawlers are engaged
largely in multiday operations for prawns and
cephalopods, the bycatches are discarded in
large quanitities. These bycatches can be better
utilised in the internal markets by introducing a
suitable transportation system using -carrier
boats.

Currently there is substantial idle capacity
of processing plants mainly because these plants
are utlilised only for export marketing. This
excess capacity could be diversified for domestic
marketing also so that the processed fish could
be made available to the consumer centres in the
internal marketing system for all the season. Sea-
farming and mariculture practices should be
encouraged to increase the production and redu-
ce the idling excess capacity in the processing
plants. Inspite of the greater thrust on the mecha-
nisation of fishery, 75 % of the total marine fish
landings in Gujarat is of low priced fish which
are sold in the domestic market. Among the high
priced fish, almost 50 % is sold in the internal
markets. Hence, the infrastructure for internal
marketing needs to be improved substantially.
Since about one-third of the marine fish catch is
landed at Veraval, post-harvest facilities need to
be developed here on priority. Gujarat has a com-
paratively better fishery cooperative network
which could be well utllised for domestic marke-
ting tn the interior areas of the neighbouring sta-
tes of Rajasthan and Madhya Pradesh also. O
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Introduction

The technology for mussel culture using sus-
pended ropes was developed in India during the
early seventies. Mussels were grown attached on
ropes suspended from floating wooden rafts
anchored in the inshore sea off Calicut, Karwar,
Vizhinjam and Goa. These experiments showed
the technical viability of growing mussels on
ropes, besides, it showed the advantages of a tro-
pical environment, which reduced the duration
of culture to five months. In spite of the many
advantages the technology did not find many
takers. In 1995, the raft culture technique was
modified by the CMFRI to suit the rough open
sea conditions by the design of long-lines to sus-
pend seeded ropes.

Dakshina Kannada district in Karnataka Is
characterised by a 145 km long coast line con-
sisting mainly of sandy beaches with few rocky
patches and islands, but no protected bays,.
Green mussels (Pema viridis) are found distri-
buted in these rocky areas (Fig.1). There are no
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Fig. 1. Map of Dakshina Kannada district showing area of
natura! mussel abundance and areas where demon-
strations and farming of mussels took place.

precise estimates for the annual quantity of mus-
sels exploited from these areas. A conservative
estimate is that annually more than 500 tonnes
of mussles are handpicked from the intertidal
areas and by diving in subtidal areas by small-
scale fishers. The sea is especially rough during
the 4 month monsoon season {(June-September).
Peak breeding of mussels takes place along the
coast by the end of the monsoon season timed
with the rapid increase in ambient seawater tem-
perature and abundant availability of phytoplank-
ton in the inshore areas.

Long-line culture in open sea
a) Demonstration by CMFRI

Considering the long wave-swept coast line
in the district, long-line culture of mussels was
mocted for demonstration during January, 1996
in two areas of the district where mussel beds
and seasonal small-scale fishery occur, viz,
Kauou and Suratkal. Long-lines each measuring
20 m of 24 mm thick nylon rope was placed in
the sea off Kaupu and Suratkal at 8 m depth (Fig.
2}. The lines were secured to the bottom with
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Fig. 2, The 20 m demnonstration long-line deployed at Kaupu
in January 19596.

50 kg. rock anchors at elther ends and floatation
was achieved by tying 8 water-tight 100 1 FRP
drums to the lines at 2 m intervals.

Mussel seeds (Perna viridis; mean size - 22




mm)] were obtained, from the intertidal areas in
respective sites and seeding on ropes (18 mm -
nylon and coir) was done at a rate of 2 kg/m
rope. Each seeded portion of the rope measured
5 m in length with 1 m free at either ends. The bot-
tom end was weighted with 2 kg stone anchors.
The seeds were wrapped around the ropes unifor-
mly with the help of cotton mosquito cloth,
Twently seeded ropes were suspended from each
anchored long-line.

Within 10 days after ins{allatlon of the lines,
the mosquito net cloth disintegrated and the
seeds were firmly attached to the ropes. The
event got wide publicity in the press and many
entrepreneurs evinced interest in starting new
mussel culture ventures. During February end,
the line at Suratkal was run over by a fishing
boat in the night and 12 lines were lost. Similary
at Kaupu also lines were lost due to various unfor-
seen reasons. By the end of the growing season
(May) only few lines remained at both the places
and many mussels on these lines too were lost
due to slipping. Overall, no harvest was possible,
but the activity received wide coverage in the
local press and many fishermen/entrepreneurs
were convinced of the long-term possibilities.

b} By private entrepreneur

Encouraged by the CMFRI's demonstration,
a small scale gillnet fisherman, Mr. D. Shanker
Kharvi of Dhombae village in Byndoor at the
northernmost point of the district (140 km north
of Mangalore) started preparing to launch his
mussel line during December, 1996.

With CMFRI's help Shanker set his long-line
(10 m long) in the sea off Dhombae at a depth of

6 m. Each seeded rope measured 4 m. The mean .

size of the seeds was 20 mm. Totally 7 seeded
ropes were hung. The seeding rate was in excess
of 2.5 kg/m. More than 56 kg of seeds were used
to cover the ropes. Floatation was ensured
through small net buoys and FRP drums. Shan-
ker looked after his line by examining them
during his fishing trips in the sea.

After 155 days of culture Shanker harvested
his mussels on 14-5-1997. Because of the high
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seeding rate the production per metre rope was
18 kg (Fig. 3). However, due to overcrowding, the
mean size was 62.5£9.9 mm and the mean
weight per mussel was 16.8 g. All mussels were
in fully mature state (sex ratio M 40 : F 60) and
the percentage of meat content was high (37.6
%). The average count [no. of mussels/kg) was
68. The growth rate after seeding was worked out
to be 8.07 mm/month,

Fig.‘ 3. Uniform growth of musseis on rope cultured in the

open sca by Mr.Shanker at Byndoor in 1996-'97

In total Shanker harvested close to 400 kg of
mussels from his single line and it fetched him a
price of Rs. 5,440 @ Rs. 20/100 mussels}). The
detalls of the costs and earnings of the long-line
unit set up by Shanker is given in Table 1. The
profit margin was higher than 144 % mainly
because many of the materials used by Shanker
were those already available with him.

To make the public and potential entrepre-
neurs aware of Shanker's achievements, a "Mus-



TABLE 1. Long-line mussel culture at Byndoor 1996-'97
Costs & carnings

Size of line 10m
No. of ropes/line 7 ropes
Length of seeded rope 4m
Depth of the area 6 m
Size of seed 15-25 mm
Quantity of seed/m 2.5 kg
a. Initial investment
Cost of floats Rs. 600
Cost of horizontal ropes (18 mm) Rs. 625
Cost of vertical ropes (12 mm) Rs. 375
Total Rs. 1,600
b. Operational cosis
Cost of seed (56 kg) Rs. 126
Labour charges Rs. 250

. Maintenance charges Rs. 250
Total Rs. 625
¢. Total cost
a+b Rs,2,225
Production 400 kg
Production value Rs. 5,440
(® Rs. 20/100 mussel count 68 in 1
kg)
Proflt Rs. 3,215
Profit % 144

sel Harvest” function was organised by the
CMFRI at Byndoor. The programme received
wide coverage in the State press and radio and
Shanker was interviewed on his experiences in
mussel culture by the All India Radio, Mangalore.

Rack culture in estuary

Consequent to the success of long-line
demonstration, rack culture of mussels was
demonstrated by the CMFRI in Mulky estuary
about 30 km north of Mangalore. Two sites were
selected, both near the barmouth, having an ave-
rage water depth of 2 m (Fig. 4). The total area of

Fig. 4. Rack culture demonstration : site 1 at Mulky estuary.
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the sites was 60 m?2 (site = 37 m?2 and site 2 = 23
m3},

a) On ropes

Racks were constructed using bamboo poles
during first week of November, 1996 when the
salinity in the estuary rose to above 25 ppt. Mus-
sel seeds were obtained from Someshvara, south
of Mangalore and seeding (mean size: 19.2) was
done as described earlier. The length of each see-
ded rope was 1 m and the seeding rate was 2
kg/m. In site 1, 49 such repes were suspended.
Considerable slipping of mussels took place and
finally only 15 ropes had mussels distributed
throughout the rope {Fig. 5). After, 208 days (6.9

Fig. 4. Rope cultured mussels grown in rack at Mulky.

months) of culture, the ropes yielded 148 kg of
mussels (see Table 2 for details).

b. In net bags

Since slipping from ropes was a serious pro-

“blem in the previous demonstration in the open

sea, novel tubular net bags were designed to
prevent slippages. Old stretchable purse seine
nets having mesh size of 10 mm were cut and
stitched into tubular bags measuring 10-12 cm
diameter and 1 m in length. About 100 g of seeds
were first placed a. the bottom and 20 cm above




Fig. 6. {A) Mussels grown in tubular net bags at site 2 at Mulky. {B) Mussels attached to outer portion of the net grow well, while
those inside are stunted. {C) After vertical slits are made In the nets, the retarded growth is normalised. -

this a knot was made and again another 100 g of
seeds was placed, Five or six such knots were
made in a 1 m long bag, averaging 0.5 to 0.75 kg
per metre tube bag (Fig. 6A). 153 such nets were
suspended at site 1 and 2. The advantages in
using net bags for seeding are :

® Seeding is very fast and less labour intensive,

¢ No weights need be attached as the net has
comparatively less bouyancy than ropes,

@ Expensive ropes need not be used and

o There is no slipping of mussels.

Within a few days the seeds got attached to
the net material and assumed a ball-like shape.
There was considerable accumulation of silt and
epiphytic growth on the nets necessitating
weekly cleaning by giving it a vigorous shake.
After, 186 days of culture, the nets were har-
vested to yield 231 kg of mussels (Table 2). After
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80 days of culture, retardation in growth of mus-
sels in nets was noticed. This was mainly due to
the lack of room for growth of mussels within the
nets. Those mussels which had attached to the
outer side of the nets exhibited good growth {Fig.
6b). Hence, in the 1st week of April (after 136
days) the nets were cut vertically to facilitate
growth of mussels inside the net. This improved
the growth rate remarkably and at harvest, the
growth was almost equal to that in the case of
rope (Fig. 6C & 9).

¢} In cages

One MS rod cage fabricated as per CMFRI
design (Project. MF/CUL/16 - G.P.K. Achary)
having a total volume of 0.25 m? with multitier
racks were stocked with mussel seeds during
November 1996. The mean size of the seeds was
23.9 mm and the stocking rate 60 kg/m3. The



cage was hung from one of the racks in site 1.
Growth of mussels in the cage was good and as
the cage became unwieldy due to its weight, a
cut was made in the net to sample the mussels.
This resulted in predation of the mussels by
crabs and considerable stock of mussels in the
cage was lost. The remaining mussels spawned
in February-March and most of the seeds
attached to the inner wall of the cage itself. After
207 days of culture the cages yielded 21 kg of
mussels (Table 2).

Cultured mussels from the demonstration
rack were harvested on 2-6-'97 in the presence of
officials from the State Fisheries Department and
invited press. About 400 kg of mussels were har-
vested {Fig. 7). Since no buyer came forward to

Fig. 7. Portion of the mussels harvested irom Lhe rack being
brought to the shore. '

take the produce, the entire harvest was sold to
the Karnataka Fisheries Development Corpora-
tion (KFDC), Mangalore on a trial basis at a very
low price of Rs. 6/kg of shell-on mussel (Fig. 8).
Therefore, the economic of rack mussels culture
could not be worked out.

Evaluation of growth and production

Results of the various experiments carried
out are summarised in Table 2. The best growth
and production rates were seen in the open sea
long-line culture done by the private entrepre-
neur at Byndoor.

14

Karnataha Fishariiss
feverapment Targue sk
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TABLE 2. Evaluation of growth and production in different

systerns of mussel culture

Particulars Byndoor  Mulky Mulky Mulky
Rope : Rope : Cage : Net bag :
Open sea  Estuary Estuary Estuary
Dale of start 7-12-'96 6-11-96  7-11-'96  28.11-96
Seeding rate >25kg/m  2kg/m  60kg/m3 0.5 kg/net
Mean size 20 mm 192mm  239mm  i5.7 mm
Date of harvest 14-5-'97 2-6-" 97 2-6-97 2-6-'97
Duration of cullure 158 days 208 days 207 days 186 days
Mean sizersid dev, 62.5+9.9 69.6452 604115 61446
Mean weight 168¢ 293¢ 16.0 ¢ 197 ¢
Percentage fresh  37.6 27.8 25.0 315
meat
Count/kg 68 34 63 50
Total production 400 kg 148 kg 21 kg 231 kg
Production rate 18 kg/m 99 kg/m 84 kg;‘m3 1.5 kg/net
Growth rate 8.07 7.3 52 7.4
mm/month

However, the maximum size attained was
less because of overseeding.

comparatively

Because of this the average count/kg was also
high. Maximum size and weight were obtained in
rope culture in the estuary. It was least in the
cage system, mainly because most mussels in
the cage were secondary settlers {note the large
standard deviation). The cage system would have
been a better performer had it not been for the
loss due to predation.

The new net bags tried also performed reaso-
nably well although the production rate was low
per metre net. This was mainly due to the partial
stunted growth after 80th day. After vertical cuts



were made, the growth of mussels improved
remarkably (Fig. 9). Finally, the growth rate was
comparable to that in rope culture in the estua-
ry. This system can be vastly improved by further
experimentation mainly by making the vertical
cuts in the net by the end of the first month
itself. The other advantages of using net bags
have already been detailed.

Comparison of growth
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Fig.9. Comparison of growth

In the present trials the meat percentage was
the highest in the open sea, while it was the
lowest in the cage system. All harvested mussels
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were in ripe stage in all culture systems. Conside-
ring that harvest in the estuary was delayed by 2
weeks, it is presumed that partial spawning had
taken place in the estuary leading to lesser meat
weight. in the estuary itself meat weight was mar-
ginally better in net bags.

Prospects

The mussel culture demonstrations carried
out by the CMFRI Research Centre at Mangalore,
have captured the attention of many entrepre-
neurs and fishermen in the State. There is convic-
tion among many that mussel culture ventures
can be fruitfully implemented in the estuarine
and open sea areas in the district. Many of them
have appreached the Centre for technical help on
the lines that provided to Shanker of Byndoor.
The BFFDA, KFDC and NABARD have evinced
interest in setting up demonstration farms to
further propagate the technology during
1997-'98. '
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In India, the Central Marine Fisheries Resear-
ch Institute, succeeded in developing a viable
technology for pearl culture using Pinctada fuca-
ta in 1973 and since then research is continuing
to improve the technology. Further, the success-
ful development of hatchery technology for the
production of pearl oyster spat during 1981 led
to production of pearl oyster seed overcoming the
problem of non-availability of seed from the wild
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for pearl culture industry. These developments
resulted in the establishment of the Tamil Nadu
Pearls (Pvt.) Limited at Mandapam and the firm
is carrying out pearl culture since 1983. James
(Bull. CMFRI, 39:120-122, 1987) has indicated
some of the research and development require-
ments on pearl culture such as the production of
shell bead nuclel indigenously and to improve
gross production and quality of cultured pearls.



In the commercial operations at Mandapam a
large number of mother oysters were found not
suitable for nucleus implantation due to the ripe
and developing condition of their gonads. An ave-
rage of 49 % were only suitable for implantation
of nuclei and in some days only 2 % were suita-
ble. This problem caused unnecessary stress to
oysters. Therefore it was decided to examine the
influence of seasonal and lunar periodicity on
maturation of the oyster in relation to nuclei
implantation.

The study was based on the samples
brought from the mother oyster farm at Krusadai
Island. When the oysters attained suitable size
for nucleus implantation operation, they were
transported to Tamil Nadu Pearls Implantation
Centre at Mandapam. Preconditioning of mother
oyster for surgery was done by keeping the
oysters in running filtered sea water during the
previous night of the surgery date.

- On every nucleus implantation day, 100
oysters were taken at random for surgery. The
visceral mass was found occupied largely by
gonad which takes the major nucleus load. The
oysters were opened and those found in the inac-
tive or ‘condition’ {(other than the ripe and develo-
ping) stage, were suitable for implantation of
nuclei. The ripe and developing stage oystersh
were returned along with other discarded oysters
to the oyster farm. Between September '85 and
August "86 a total of 21,800 mother oysters were
examined in 218 nucleus implantation days.

The data on preconditioned oysters for impla-
nation were pooled monthwise and the number
in the three gonadial classification viz. the ripe,
the developing and the inactive are given in Table
1. The monthwise percentage of ripe, developing
and inactive oysters are shown in Fig.1. During
October, November and March 1985 and July-
August 1986, the inactive oysters constituted
more than 50 % of the population.

The monthly percentage of ripe oysters
ranged from 21 to 61 % and the mean monthly
percentage was 36 %. During September, Janua-
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‘TABLE 1. Monthwise number of oysters in different gonadial
conditions viz. ripe, developing and inactive

Month  Sample No. Ripe Developing Inactive
Sept '85 300 166 39 95
Oct, 2,400 661 464 1,275
Nov. 2,300 480 326 1,494
Dec. 2,500 935 320 1,245
Jan ‘86 2,500 1,146 368 986
Feb. 2,300 1.140 291 869
Mar, 1,100 244 186 670
Apr. 1.300 681 437 182
May 1.600 981 160 459
Jun. 1,200 450 151 599
Jul. " 2.700 647 364 1,689
Aug. 1,600 344 231 1,025
Total 21,800 7.875 3.337 10.588
% 100.0 36.1 15.3 48.6

ry, February, April and May, the ripe oysters for-
med 55, 46, 50, 52 and 61 % respectively. During
November, March, July and August, the ripe
oysters formed 21-24 % which is well below the
average of 36 %. :

The monthly mean gonad developing stage
was 15 % and was less than the mean during Sep-
tember, November-February and May-August.
The developing stage oysters were more during
October, March and April and formed 19, 17 and
34 % respectively.
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Fig. 1 Monthwise percentage of ripe, developing and inaclive
oysters at Krusadai Island pearl oyster lart.



The pearl oysters in Tuticorin harbour farm
also showed the inactive, maturing and mature
gonads and these stages were represented
almost in all the months during 1980-'81 (Chel-
lam, Bull, CMFRI, 39 : 13-20, 1987). The percenta-
ge of resting/inactive gonad was less during
March-May and September-October 1980 among
Tuticorin harbour farm oysters. In Krusadai
farm oyster, during April-May and September,
the inactive oysters were less (14-32 %) than the
monthly mean percentage (49 %).

The daily percentage of occurrence of inac-
tive oysters was plotted against the date of opera-
tion and the full moon and new moon days are
marked in Fig.2.

In addition to the day of full moon and new
moon, 3 days before and after the full meon and
the new moon days were taken as lunar perlods.
The rest of the period between the full moon and
new moon was taken as interlunar period. The
number of sampling days during the lunar
periods and interlunar periods, the date of full
moon and new moon and the percentage of occur-
rence of inactive, developing and ripe oysters are
given in Table 2. A closer examination of the
mean values of inactive oysters between interlu-
nar and lunar periocds (Fig. 2) showed slight
increase as well as slight decrease in the percenta-
ge. To know whether there is a relationship of per-
centage occurrence of inactive oysters during
lunar and interlunar periods and to know whe-
ther there is a general increase or decrease in the
percentage of inactive oysters between the two
lunar periods, regression analysis was performed
and was found that the mean value of inactive
oysters percentage (51) was more during lunar
period than the percentage during interlunar
period {45} and this showed an increase of inac-
tiveoysters during lunar period.

From the above analysis of the data for the
effect of lunar periods on the daily occurrence of
ripe, developing and inactive oysters it was evi-
dent that there was not much difference in the
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Fig. 2. Dally percentiage occurrence of inactive oysters and

the mean values during full moon, new moon and semi-

lunar periods during September ' 85 to August '86.
structure of the population periods. Contrary to
the general belief, the ripe oysters were slightly
less during the lunar period and the inactive
oysters were slightly more than in the interlunar
period. The variation in the percentage occurren-
ce of inactive oysters was mainly due to the sea-
son. 1t will be advantagcéus to make use of the
season of inactive oysters to the maximum for
pear! culture operations.
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TABLE 2. The number of sampling days during the full moon
{F). semi lunar {5} and new moon {N} periods and the per-
centage of inactive, developing and ripe oysters

Date of Full Lunar  Number Oyster gonad condition
and New phase  of sam-

Moon pling
days
Inactive Devel- ripe
oping
1 2 3 4 ] 6
29.09.85 F 4 28 22 50
s 7 47 22 31
14,10.85 N 6 63 22 15
S 4 52 13 35
27.10.85 F 6 58 13 29
L] 6 68 15 17
12,1185 N 5 74 10 16
s 6 56 16 28
27.11.85 F 6 64 15 21
5 6 61 12 27
12.12.'85 N 6 48 12 40
5 7 50 11 ag
27.12.'85 F 5 41 19 40
s 5 29 7 64
10.01.'86 N 6 36 12 52
5 6 41 17 42
25.01.'86 F 6 43 19 38
S 6 41 18 41
08.02.86 N 0 28 15 57
) 8 26 11 63
24.02.'86 F 5 66 9 25
. s 2 66 14 20
10.03.'86 N - - - -
b 2 60 27 13
25.03.'86 F 6 68 16 16
s 4 35 12 83
09.04."86 N - - - -
5 2 83 43
24.04.°86 F 6 12 34 54
s 5 14 27 59
08.05.'86 N 5 12 12 76
s 7 39 8 53
23.05.°86 F 2 48 6 46
S —_ - - -
07.06."86 N - - - -
s 6 37 20 43
21.07.'86 F 6 69 17 14
s 7 68 12 20
05.08.'86 N 5 81 15 24
5 2 45 23 32
19.08.'86 F 6 76 10 14
‘3 2 55 21 24
21.06.'86 F G 49 18 35
S 8 54 10 36
07.07.'86 N 6 54 11 35
5 ) 64 13 23




857 Hooks and line fishery for sharks at
Janjira-Murud region, Raigad
District, Maharashtra by migrated
fishermen from Kanyakumari

The hooks and line fishery for sharks by the migra-
ted fishermen from Kanyakumari was noticed at Thal
and Korlai centres of Janjira-Murudregion, Raigad
District, Maharashtra. The fishery commences in
November and extend upto May.

There are about 24 mechanised boats of 60-95
H.P. based at these centres conducting shark fishery.
About 400-500 hooks having the size number 2 are
employed from each boat at a depth range of 100-150
m and the units remain in the sea for nearly 5-6 days
conducting hooks and line fishery. The boats set out
for fishing with six crew members on mondays and
land the catches on saturdays and exceptionaly on sun-
days. The captured sharks are cut onboard the vessel
and salt cured.

Observation made on the cured sharks revealed
that catch comprised of large specimens of Carcharh-
rius spp. with the approximate weight of 40-50 kg (Fig.
1} and an average of 30 sharks are caught per day. In

Fig-1. A shark being lilted from the waler
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the previous years only a limited number of units were
conducting shark fishing along Janjira-Murud coast,
Increased number of units observed in the present
case suggests vast scope for shark fishery along the
coast.

Reported by B. Ramnesh Rao, Janjira-Murud Field Centre
of CMFRI, Janjira-Murud.
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A dead dolphin measuring about 2.5 m In total
length was stranded ashore on 15-11-'97 at Janjira-
Murud, Raigad Dfstrict, Maharashtra {Fig. 1). Due to its-
decomposed condition, clear identity could not be
ascertained but indicated close affinity to the common
dolphin, Delphinus delphis.

Reported by B. Ramnesh Rao, Janjira-Murud Field Centre
of CMFRI, Janjira Murud.

860 On the capture of a bottle nose
dolphin off Kakinada

A female bottlenose dolphin, Tursiops truncatus
having a total length of 245 ¢cm was caught on 7-7-97
by a motorised gill net unit operated off Kakinada at a
depth of 30 m. The dolphin fetched a price of Rs.800/-
as there was great demand for its flesh for use as bait
in the hooks and line fishery for sharks and tunas. A
few morphometric measurements taken in cm on the
specimen are as follows.

Total length - 245
Tip of snout to origin of dorsal - 1a7
Tip of snout to anterior insertion ol

flipper - 58
Depth of body at the origin of dorsal - 76
Length of caudal fin along upper

margin - 72

- Reported by P, Venkataramana and P, Achayya, Kakinada
RC of CMFRI, Kakinada.

861 On a whale shark landed at
Paradeep, Orrisa

On 4-11-'97 a female whale shark., Rhiniodon
fypus measuring 6.69 m in total length was landed at
Paradeep, Jagatsinghpur District, Orissa (Fig. 1). The

Fig. 1. Whale shark measuring 6.69 m in lotal length landed
at Paradeep.

fish was caught by a trawler operated 8 km southeast
off Paradeep and weighed approximately 3 t. As there
was no demand for the flesh, the fish was discarded.

Reported by Sukdev Bar, Puri Ficld Centre of CMFRI, Pusi,
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862 Unusual heavy landing of the toli

shad, tenualosa toli in some
centres along the palk bay near
mandapam

Most of the earlier observations on the bumper
catch of fishes of Mandapam area along the Palk Bay
were reccorded exclusively from the landings of macha-
nised trawlers. It was interesting to observe an unu-
sually heavy landings of the toli shad, Tenualosa toli
locally called ‘Ullam’ by the shoreseine units on
14-3-'97 from four landing centres along the Palk Bay
viz., Darhavalast, Alagathanvalasai. [rumeni and Chok-
kapillaimadam. In the first week of March' 97 the spe-
cles was sporadic in the shoreseine catches. Sub-
sequent week witnessed a steep increase in the lan-
dings with the catch ranging between 1 to 3 tonnes per
shoreseine units. On 14-3-'97 a total of 20 shoreseine
unit were operated from the four landing centres
which brought large quantities of toli-shad with an esti-
mated catch of 2 to 3 tonnes per unit. The total estima-
ted landings of the species on that day were nearly 50
tonnes,

Shoreseines are commonly operated along the
coast during this season mainly [or the oil sardine fishe-
ry . Such heavy landings of this species by shoreseines
is unheard of in the recent past. About 90 % of the
catch was sold in fresh condition at the rate of Rs. 5-8
per kg and was transported to places outside Tamil
Nadu,

Reported by K. Muthiah, Mandapam Regional Centre of
CMFRI., Mandapam camp.

8683 Unusual heavy landings of
Ribbon fishes at Visakhapatnam

An unusual heavy landing of the ribbon fish , Tri-
chiurus lepturus was reported at Visakhapatnam on
21-10-'97. The entire catch was landed by 20 boat
seine units operated 4 km south off Visakhapatnam at
a depth range of 15-20 m . Observations made on
24-10-'97 revealed that the boaiseine units were lan-
ded at Jelaripeta (Visakhapainam) centre with an ave-
rage catch of one tonne of ribbon (ish per unit and the
estimated landings of the day was 21t.

Length measurement indicated that the fishery
comprised the dominant size group of 540-560 mm [(ol-
lowed by 580-600 mm. Due to the heavy landings the
cost of fishes declined considerably and were sold al
the rate ol Rs.3 per kg. Most of the catch was sun dried
in the beach as the dried fish was more in demand
locally.

Reported by 8. Satya Rao , M. Chandrasckhar, R.V.D. Prab-
hakar and S8.Chandrasekhar , Visakhapatnam Rescarcch
Centutre of CMFRI, Visakhapatnam.



858 Mass entanglement of dolphins in a
shore seine near Balaramapuram,
Srikakulam District, Andhra
Pradesh

On 14-10-'97 nine dolphins locally called ‘ganupu-
li* were entangled in a shoreseine operated hetween
Balaramapuram and Srikuurman-Matchilesam lan-
ding centres of Srikakulam District, Andhra Pradesh
(Fig. 1). :

Fig. 1. The shere seine operation in which entangled the
dolphins are landed.

All of them were the common dolphin Delphinus del-
phis. On the personal request by the reporter the fisher-
men released some of the dolphins to sea, but kept two
specimens to sell in the market {Fig. 2). A few morpho-
melric measurements taken in cm on these dolphins
are given below. '

Male , Female
Total length 222 220
Head length 48 47
Snout length 35 35
Predorsal length 58 56
Pelvic fin length 32 31
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Fig. 2. Two dolphins out of nine specimens caught.

it has been reported that dolphins are frequently
trapped in shore seines and bag nets from the
brackish water area at the river mouths of Nagavalli
and Vamsadhara. The dolphins thus entangled are
sold in the markets. It is high time that action is initia-
ted by authorities to dissuade the fishermen of this
area from capturing this endangered animals protec-
ted under the Wildlife Protection Act.

Reported by N.P. Chandrakumar, Srikakulam Field
Centre of CMFRI, Srikakulam - 532001,
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859 On the stranding of a dolphin at
Janjira Murud, Raigad distirct,
Maharashtra

Fig. 1. Dead dolphin stranded at Janjira-Murud on
15.11.97,



A dead dolphin measuring about 2.5 m in total
length was stranded ashore on 15-11-'97 at Janjira-
Murud, Raigad District, Maharashtra (Fig.1). Due to its-
decomposed condition, clear identity could not be
ascertained but indicated close affinity to the common
delphin, Delphinus delphis.

Reported by B. Ramuesh Rao, Janjira-Murud Fileld Centre
of CMFRI, Janjira Murud.
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860 On the capture of a bottle nose
dolphin off Kakinada

A female bottlenocse dolphin, Tursiops truncatus
having a total length of 245 cm was caught on 7-7-'97
by a motorised gill net unit operated off Kakinada at a
depth of 30 m. The dolphin fetched a price of Rs.800/-
as there was great demand for its flesh for use as bait
in the hooks and line fishery for sharks and tunas. A
few morphometric measurements taken in cm on the
specimen are as [ollows,

Total length - 245
Tip of snout to origin of dersal - 107
Tip of snout to anterior insertion of

flipper - 58
Depth of body at the origin of dorsal - 76
Length of caudal fin along upper

margin - 72

- Reported by P, Venkataramana and P, Achayya, Kakinada
RC of CMFRI, Kakinada,
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861 On a whale shark landed at
Paradeep, Orrisa

On 4-11-'97 a female whale shark, Rhiniodon
typus measuring 6.69 m in total length was landed at
Paradeep, Jagatsinghpur District, Orissa (Fig. 1). The

Fig. 1. Whale shark measuring 6.69 m in total length landed
at Paradeep.

fish was caught by a trawler operated 6 km southeast
off Paradeep and weighed approximately 3 t. As there
was no demand for the flesh, the fish was discarded.

Reported by Sukdev Bar, Puri Field Centre of CMFRI, Puri.
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862 Unusual heavy landing of the toli
shad, tenualosa toli in some
centres along the palk bay near
mandapam

Most of the earlier observations on the bumper
catch of fishes of Mandapam area along the Palk Bay
were reccorded exclusively from the landings of macha-
nised trawlers. [t was interesting to observe an unu-
sually heavy landings of the toli shad., Tenualosa toli
locally called 'Ullam’ by the shoreseine units on
14-3-'97 from four landing centres along the Palk Bay
viz., Darhavalasi, Alagathanvalasal, Irument and Chok-
kapillaimadam. In the first week of March' 97 the spe-
cles was sporadic in the shoreseine catches. Sub-
sequent week witnessed a steep increase in the lan-
dings with the catch ranging between 1 to 3 tonnes per
shoreseine units. On 14-3-'97 a total of 20 shoreseine
unit were operated from the four landing centres
which brought large quantities of toli-shad with an esti-
mated catch of 2 to 3 tonnes per unit. The total estima-
ted landings of the species on that day were nearly 50
tonnes.

Shoreseines are commonly operated along the
coast during this season mainly for the ofl sardine fishe-
ry . Such heavy landings of this species by shoreseines
is unheard of in the recent past. About 90 % of the
catch was sold in fresh condition at the rate of Rs. 5-8
per kg and was transported to places outside Tamil
Nadu.

Reported by K. Muthiah, Mandapam Reglonal Centre of
CMFRI., Mandapam camp.
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Second Announcement : See changed dates & Venue

Background

The problem of fast growing human population
and protein deficit particularly in the developing
countries continues to exert considerable pressure on
the fisheries resources in the wild waterbodies, The
increasingly limited opportunitlies in the caplure fishe-
ries sector have generaied considerable inierest in
mariculture. While coastal land-based shrimip aquacul-
ture has grown rapidly in the cumrent decade, the
recent instances of crop failures due to diseases and
subsequent environmental problems have forced the
industry to adopt ecofriendly systems of farming with
emphasis on sustainable coastal aquacullure
development.

Main theme

1t is, therelore, felt that the new approach should
be aimed at adopting and promoting ecofriendly mari-
culture with suitable lechnology packages. The cur-
rent practices have the potential to make coastal
aquaculiure more sustainable [rom the biological, eco-
logical. legal, social and econamic points of view.

It is now widely experienced and belleved that
diversification of the species base of coastal aquacultu-
re, mariculture and sealarming production systems in
pelyculture through a careful choice of species, compa-
tible among themselves, would minimise the iil effects
ol monoculture systems.

With a view Lo focusing on these issues. the Mari-
ne Biological Association of India felt that it was
appropriate to organise a symposium in coilaboration
with the Central Marine Fisheries Research Institute
and other sister organisations on Ecofriendly Maricul-
_ture Technology Packages — An Update with empha-
sis on the latest technology packages in the seafar-
ming, coastal aquaculture and hinterland mariculture
practices, All current and emerging marine candidate
species for farming in these three major production
systems will be covered. The application of modemn
tools of mariculture biotechnology will receive special
focus in the symposium. It is expecied that this sympo-
sium will provide a platform for the exchange of ideas
on the sustainable development of varfous mariculture
systems among Lhe scientists, experis, progressive far-
mers, fisherfolk and the industry connecled with sea-
ood farming and marketing.

Symposium on Ecofriendly Mariculture Technology Packages — An Update
Organised by

Marine Biological Association of India
and
Central Marine Fisheries Research Institute, Cochin, India
12 & 13 Fehruary 1999

Technical sessions

1. Coastal aguaculture/maricullure technologies

2. Hinterland aquaculture of marine candidate spe-
cies and onshore mariculture technologies

3. Seafarming technologies

4. Modern tools of mariculture biolechnology

5. Credit, public policy and trade

Date
12 & 13 February 1999

Venue

Regional Centre of Central Marine Fisherles Research
Instilute, Mandapam Camp, Ramnad District, Tamil
Nadu-623 520.

Abstract

Two copies of the abstract within 200 words typed
in double space on A4 size paper may be enclosed
along with registration form to reach the Convener on
or before the 31st October 1998,

Paper for presentation

Full papers shall reach the Convener latest by the
3lst December 1998. After screening, the senior
authors will be informed of the acceptance. The accep-
ted papers will be published as a speclal issue of the

Journal of the Marine Biological Association of

India.

Registration

Non-members Rs. 500
Siudents Rs. 250
Representatives from industry Rs.1,000

Accommodation

Can be arranged in hotel on request
Hotel tariffs range from Rs. 150-500 per day

Address for communication

Dr. M. Devaraj,

General Convener,

Symposium on Ecofriendly Mariculture
Technology Packages - An Update,
Marine Blological Association of India,
CMFRI Campus, P.B. No. 1604,
Tatapuram P.0Q., Cochin - 682 014, India.
Tel : 394798, 394867

Telegram : CADALMIN

Fax : 484-394909

* The amount may be sent as Money Order or as D.D. in favour

of the Secretary, Marine Biolpgical Assoctation of india, P.Oj

Box : 1604, Tatapuram P.0O., Cochin - 682014.
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